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We report on the improved structural, electrical and optical properties of the Ti/AIIITO transparent 
conducting electrodes (TCEs) deposited on n-GaN. The TCEs were deposited by RF/DC magnetron 
sputtering under Ar ambient at room temperature. The as-deposited TCEs were annealed at 600 oc in 
N2 ambient for 15 min. The structural, electrical and optical properties of the TCEs were characterized 
by 2-Theta X-ray diffraction (XRD), atomic force microscope (AFM), Hall effects, 1-V and UV-visible 
measurement system. From XRD measurement, significant ITO (222) and (411) peaks were observed 
after the sample was post-annealed at 600 oc. Morphological analysis by AFM shows that surface 
roughness Rq of the post-annealed sample is smoother as compared to the as-deposited sample. The 
electrical resistivity of the TCEs layer decreases to 8.607x10-5 Q-cm after the post-annealing process. 
Further analysis on the 1-V characteristics reveals that the post-annealed samples have better Ohmic 
behavior than the as-deposited sample. The post-annealed sample shows high optical transmittance 
characteristics in visible spectrum of -95%. The figure of merit (FOM) of the as deposited and post-
annealed samples are 2.39x104 n-1 and 5.91 x10-2 n-1, respectively. Therefore, the post-annealed 
TCEs show the best electrical and optical quality due to the improved structural and morphological 
characteristics. 
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In recent years, the use of porous semiconductor has become an alternative way in reducing the 
impact of lattice mismatch and propagation of threading dislocations into the overgrown layer. Porous 
GaN materials have been considered as one of the most promising materials for optoelectronic 
applications owing to their unique optical and electronic properties. Such materials exhibit efficient 
luminescence, good suppression of threading dislocations and strain which subsequently high-quality 
and stress-free GaN layer could be develop. The fabrication of porous GaN is typically prepared using 
top-down approach, for example through electrochemical etching. However, such technique is 
commonly damaging the surface structure of the GaN as well as giving high possibility to formation of 
non-stoichiometric condition on the surface. Here, we demonstrate the fabrication of porous GaN layer 
on porous Si substrate via electron beam evaporator (e-beam). Towards the end, the best porous GaN 
is proposed. 
18 
